Materials.All reactions were performed under nitrogen unless stated otherwise.All commercially available reagents were reagent grade and used without furtherpurification. Dichloromethane, hexane, tetrahydrofuran (THF), and ethyl acetate were freshly distilled before each use. Images were obtained usingSFM (Dimension 3100, Digital Instrument Co.), Agilent Technologies 5500 AFM, andPUCOStation STD™ (Bruker Nano-GmbH) instruments.
Time resolvedfluorescence. A picosecond time-correlated single photon counting (TCSPC) system was used for time-resolved fluorescence decay measurements. The system consisted of a cavitydumped Kerr lens mode-locked Ti:sapphire laser pumped by a continuous wave Nd:YVO 4 laser (Spectra Physics, Millennia). The second-harmonic of the fundamental beam was generated in a 1-mm thick BBO crystal and served as the excitation source. The residual beam was used as a trigger source detected by a fast photodiode, and the excitation beam was focused onto a 10-mm thick cuvette containing the sample solution using a 5 cm focal length lens with s-polarization. Fluorescence from the sample was collected, focused to a monochromator (Acton Research) by a 2′′ plano-convex lens pair, and detected using a microchannel plate photomultiplier tube (Hamamatsu). The full width at half-maximum (FWHM) of the instrument response function obtained by a dilute solution of coffee cream (diffuser) was typically 70 ps. anhydrous K 2 CO 3 (2 g, 14.4 mmol), and 18-crown-6 ether (760 mg, 0.288 mmol) was refluxed under N 2 for 24 hrs, and subsequently evaporated. A CH 2 Cl 2 solution (100 mL) of the residue was washed with water (3 x 100 mL), dried over Na 2 SO 4 , and evaporated. The residue was chromatographed on silica gel using CH 2 Cl 2 as the eluent, and the first fraction was collected and evaporated to dryness.
The residue was freeze-dried from benzene, to give 3as a bright red powder in 71% yield (840 mg). The reaction mixture was then poured into ice water (100 mL) and extracted with CH 2 Cl 2 (3 x 50 mL).
The combined extract was washed with water (3 x 100 mL), dried over Na 2 SO 4 , and evaporated to dryness. The residue was chromatographed on silica gel using CH 2 Cl 2 as the eluent, and the second fraction was collected, evaporated to dryness, and freeze-dried from benzene to give 4a as a bright red powder in 91% yield (812 mg with subsequentstirring for 2 hr at room temperature. The reactionmixture was poured into aqueous NaHCO 3 (50 mL) and extracted with CH 2 Cl 2 (3 x50 mL). The combined extract was washed with water (3 x 100 ml), dried overNa 2 SO 4 , and evaporated to dryness. The residue was chromatographed on silica gelusing CH 2 Cl 2 as the eluent, and the first fraction was collected, evaporated to dryness,and freeze-dried from benzene to give 4bas a bright red powder in 48% yield (380mg 
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Plausible Structures of Self-Assemblies
From the TEM and AFM images, the self-assembled structure sizes were obtained, as shown in Fig.S2 . From the literature,thecrystal structure of a cyclic phenylalanine dimer (Fig.S3a) , which is a structural analog of cyclodipeptide core in1,was obtained.
*
The unit cell of the cyclic phenylalanine dimercrystal wasorthorhombic, P22 1 2 1 , a = 0.6181, b = 1.0380, c = 2.3795 nm. The thickness of both the fibrous and toroidal structure was about 1 nm, which is consistent with the b axis length in the unit cell. Each cyclic phenylalanine dimer formeda cofacial dimeric array. Based on the crystallographic data, we calculated the molecular dimension of the cofacial dimeric array of 1 (Fig.S3b) , which coincided well with the observed values (7 nm) in TEM measurement. Therefore, we concluded that 1formeda cofacial dimeric array to avoid exposure of polar amide groups to the nonpolar environment.High-resolution TEM images also support the formation of a cofacial dimeric array, where each single elemental fibril is composed of a two-paralleled line with dark contrast (Fig. 3c ).
On the other hand, fragmentationof the long fibrous assembly could occur by solution dilution. In fact, when the 1.37 x 10 -5 M solution of 1 was freshly prepared and then subjected to AFM measurement, short fragmented fibrils were observed (Fig. 1f) . However, as mentioned before, homogenous toroidal structures were obtained after 1 week of incubation at 4 °C, indicating that the most thermodynamically stable structure is the toroidal assembly under this condition, as the short fragments would be unstable due to exposure of the polar terminals to the nonpolar environment.
Therefore, the terminals can be closed to form a toroidal assembly.Considering the diameter of toroid, the number of porphyrin unit can be estimated to about 270 units. Although the diameter of toroid is 20 nm, we need to consider the thickness of fibrous assembly. Considering the thickness of fibrous assembly, exact diameter will be 13 nm. Therefore, the length needed to form toroidal structure will be about 41 nm. 
